Supplementary Figure 2:
The trajectories predicted by PIV analysis are in accordance with the observed cell nuclei positions. The endothelial cell nuclei are darker in phase contrast microscopy and can be found using image analysis. Here, the nuclei have been printed in grey and white, the dark grey denote the initial positions and white the final positions of the nuclei. The trajectories were predicted using PIV. The PIV predicted trajectories starts out blue and turns green at the final position. (B) show two average vorticity field from different rotations of the 100 cell divisions than the rotations used to align the cell division samples in Figure 3 . As in Figure 3 , the full, dotted and dashed lines denote the approximate rows of neighboring cells one, two, and three cell diameters away from the division corresponding to the radii of 40, 80, and 120 µm. The scale bars are 80 µm. show the horizontal components of the velocity fields, C) and D) the vertical components, both given in the same units. E) shows the vector velocity field from a single experiment 30 minutes after cell division and F) the corresponding simulation (same scales as A)-D)). The PIV analysis follows gradients in the image, hence, in practice, PIV follows the location of the nuclei. The vacant areas in E) are caused by the lack of an intensity gradient (a nucleus) at those locations in that particular experiment. There is a reasonable agreement between experiments and simulations also of the velocity fields, especially considering the relatively large spread inherently present in the experimental data. The scale bars are 80 µm. Figure 4 of the manuscript, the only difference being that this figure is an average taken over only n=30 datasets, in the manuscript we used n=100. The power spectra are essentially the same, regardless of whether 30 or 100 datasets were used in the average. , where the unstable wave numbers are located in the blue region. Note that we here have perturbed around a uniform flow, v 0 , pointing in the x-direction. 
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